A mixed convective heat transfer in hollow perforated pin fins array with inline arrangement subject to a vertical impinging flow is numerically investigated. The governing equations based on Navier-Stockes equations are solved by adopting a three dimensional finite volume numerical model. The aim is to asses the thermal performance of the new heat sink (perforated pin fins) under several significant parameters such geometrical position of the hole (ht =10, 20, 30, 40mm) and the Reynolds number (Re = 50-500). The effects of the height of horizontal hole and the vertical perforation on the thermal dissipation rate and the pressure drop are explicetly undertaken and compared to the standard configuration (without perforation). 
INTRODUCTION
Enhancement of heat transfer surfaces has been developed over the years, and become the main focus in the heat exchanger industry. Extended surfaces or fins are an example of passive methods that are frequently used for enhancing heat transfer in heat exchanging devices for the purpose of increasing the heat transfer between a primary surface and ambient fluid. The use of perforated fins has been considered as one of the promising and useful methods in fins optimization. Sara et al. [1, 2] indicated that the increase of different parameters relating to the perforated blocks such as the perforation diameter, open area ratio, and the inclination of the perforations holes towards the surface of the plate improves heat transfer. The numerical results of Shaeri and Yaghoubi [3, 4] show that the perforated longitudinal fins have a remarkable increase in heat transfer and reduced weight compared to solid fins. The studies of shaeri and Jen [5, 6] is a complement of numerical investigation of Shaeri and Yaghoubi [4] to examine the effects of the size and number of perforations on the thermal characteristics of an array of perforated fins. Ismail [7] and Ismail et al. [8] indicated that the hexagonal perforated fins showed greater heat transfer enhancement performance, the circular perforated fins had slightly higher effectivity than the hexagonal perforated ones, and the triangular perforated fins had lowest skin friction coefficient value than the other types of fins considered. Al-Damook et al. [9] presented a numerical analysis of conjugate heat transfer from cylindrical fin pins with multiple circular, square and elliptic perforations. The results showed that the circular perforations provided the greatest enhancement in heat transfer and elliptical perforations minimize pressure drop.
NUMERICAL SIMULATION
A perspective view of the computational domain is shown in Figure 1 . It consists of 14x7 of elliptic hollow fins arranged in an inline manner and attached to the upper surface of the common base plate. The dimensions of the base plate are L=W=164mm and wb=12mm. Each hollow pin fin has semi-minor exterior and interior axis respectively equal 8 and 6mm and semi-major exterior and interior axis equal 12mm and 10mm and height H=81.6mm. The fins were perforated with the horizontal circular hole at the height ht =10mm, 20mm, 30mm and 40mm from the bottom tip by dt diameter equal 5mm. The longitudinal and transverseal pitches are SL=11.5mm and ST=22.5 respectively. Air passes through the heat sink as a coolant, thus taking away the heat generated in electronic component made from sillicium with the thickness wb =10mm attached to the bottom of the heat sink and generates a quantity of heat Q=400W. The present study assumes that the flow is steady, laminar and 3D. The cooling fluid, which is air, is also assumed to be Newtonian and incompressible. All fluid thermo-physical properties are assumed uniform except for density in the buoyancy term, which is modeled using the Boussinesq approximation. Radiation is assumed to be negligible. The governing equations of conservation of mass, momentum and energy after applying the above assumptions are, 
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Where, Kf and KS is the heat sink thermal conductivity respectively of the fluid and the solid, ̇ is the heat generated per unit volume; The continuity, momentum and energy Equations (1)-(6) along with the boundary conditions (7)-(12) were solved numerically using a three-dimensional commercial CFD package, Fluent 6.3.26 which employs a finite volume method. A second-order upwind scheme was used to discretize the combined convection and diffusion terms in the momentum and energy equations. The SIMPLE algorithm was employed to solve the coupled pressure-velocity fields in the equations. The solution is assumed converged when the normalized residuals of the continuity and momentum equation fall below 10 -3 while that of the energy equation falls below 10 -6 . Figure 2 . shows temperature distribution through hollow/perforated elliptic pin fins, (a) at the horizontal plane going through the hole (b) at the middle section of the computational domain, i.e. x=0.075m and (c) for different height hole ( ht=10mm, 20mm, 30mm, 40mm) and under the condition of Re = 250. From this figure it can be observed the fin temperature gradually increases in the direction of the flow due to the decrease in the velocity of flow and hence the cooling of the fins decrease.
RESULTATS AND DISCUSSIONS
FIGURE 2. Contours of static temperature : (a) in the solid heat sink, (b) at the horizontal plane through the horizontal hole, (c) of the air at the middle of the sink at x =0.075m for Re=250. It is also seen that for different types of the fins the maximum temperature is at the fin base and it reduces to the tip because the fin takes the heat from the bottom heated plate thus taking away the heat generated by the electronic component. It is also seen that for different values of ht, the fluid adjacent to the fins attains the maximum temperature, the fins take the heat from the bottom heated plate and the fluid takes away this heat from the fins. Thus, the height value of the fluid temperature is observed at the bottom of the sink at the base plate and decreases as it moves along the height, the temperature difference between the fins and the surrounding fluid decreases along the height In this paper, 3D Numerical analysis of mixed convective heat transfer of solid fin arrays and new design hollow/ perforated elliptic fins four different heights of horizontal hole were carried. Calculations were carried out for a range of Reynolds numbers from 50 to 500 and height horizontal hole ht=10mm, 20mm, 30mm, 40mm. The conclusions drawn from the present study may be summarized as:  With the increase in Reynolds number the Nusselt number of solid and perforated fin increases.  The enhancement in the heat transfer with perforated fins is higher than that with the solid fins as for whole tested range of Reynolds number and for all height of perforation.  The perforated fins yield the highest and the solid fins the lowest Nusselt number at all Reynolds number.  For perforated fins, with the decrease of the height of the hole, Nusselt number increase. The perforated fins of ht=10mm height of hole have the highest Nusselt number in comparison with other value of height of the hole.
